Abstract. Prestress loss has a great influence on working performance of bridge structure, which is concerned highly by the engineers. In this paper, based on a large span continuous rigid frame bridge, the prestress change during the construction and prestress loss after closure is tested and analyzed by laying the magnetic flux sensor. The test and calculation results show that during segmental cantilever construction process, the measured values is very close to the theoretical value, indicating that the magnetic sensor is reliable. After the whole bridge is closed, the prestress value of T10, D6 and D2' decreases with time, and the change trend is basically the same for 150 consecutive days for which have no any construction work on the bridge deck. This result has a high reference value for the design and construction of long-span prestressed continuous beam (rigid) bridge.
Introduction
The effective prestress value where the prestress loss is deducted has a great influence on the working performance of the structure under use, and also has some impact on the bearing capacity of the structure. Prestress loss is categorized into short-term loss and long-term loss.
The major test results and researches of long-term prestress loss are listed in References, from which we know that the relative results are relatively old or mainly limited to theoretical level, lacks systematic research and experimental results. Additionally theoretical calculation results are not supported by experimental result, since the long-term prestress loss test is affected by the temperature drift and zero drift of the sensor, and the test result fluctuates greatly. According to the survey and investigation, the prestress loss test of this paper uses the magnetic flux sensor, which is most stable. Also compared to other types of sensors, magnetic flux sensor has a big advantage that it can correct the temperature deviation of the measured data.
Test of Prestress Loss
The prestress loss test was finished on a long-span continuous rigid frame bridge which the span layout is 83.2m+152m+83.2m, and the cantilever casting method is adopted with 15 cantilever casting segment.
Magnetic flux sensors are used in the prestress loss test, with 18 total sensors installed in two top slab tendons T10 and four bottom slab tendons (two for D6 and D2'). See Figure 1 and Table 1 for specific installation locations.
The magnetic flux sensors can be grouped into three sets. The first set is on the two top slab tendons. Top slab tendons T10-1 contain a total of four sensors at the two ends and the middle point. See Figure 2 for detailed arrangement. The second group is on the two midspan bottom slab tendons (D6). Each tendon contains three sensors at the ends and the middle point. See Table 1 for detailed location. The third group is on the two midspan bottom slab tendons (D2'). Each tendon contain three sensors at the ends and the middle point. See Table 1 for detailed location. Figure 3 shows the field installation of the magnetic flux sensor. In order to eliminate the effect of the initial value, it is necessary to read three times and take the average as its initial value before prestressing the tension. The results of the initial values are shown in Table 1 .
Prestress Loss Test Result and Analysis

Test Results in Construction
The measurement of the flux sensor began with T10 prestress tendons tensioned and grouted. The tensile stress test results were measured for a total of 50 days until 7 days passed after the 15th segment of the prestressed tendons were stretched. Figure 4 shows the stress change of the prestressed tendon T10 in the end and middle measure point over time. It can be seen from Fig. 4 that the measured stress variation of tendons T10 is close to the theoretical value in the trend and the magnitude, but the theoretical value in the middle region is slightly larger than the measured stress. The average stress change at the end measure point of tendons T10 is -98.5Mpa compared to the corresponding theoretical value of -98.9Mpa, to which is very close. Average stress change in two intermediate measure points is -51.0Mpa, while the corresponding theoretical value is -58.9Mpa.
Test Results after Closure
Test is also carried out 150 days after closure, during which no construction is performed on the bridge deck. There is a pair of tendons T10, that is T10-1 and T10-2 to which six magnetic flux sensors are set on. Figure 5 shows the T10-1 and T10-2 test results. In the figure, the ordinate is the measured value of the force of the tendons, and the abscissa is the measurement time, expressed in the form of month and day. Figure 6 shows the results of the three sensors in D6-1 and D6-2, respectively. Figure 7 shows the results of the three sensors in D2'-1 and D2'-2, respectively.
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8-25 9-6 9-22 10-10 10-30 11-21 12-13 -- Figure 5 . Magnetic flux sensor test results of T10-1(left) and T10-2 (right).
It can be seen from Fig. 5 that the trend of prestress loss of tendon T10-1 and tendon T10-2 at each position is basically the same. Except for individual test data points, the overall trend is decreasing and the prestress loss is about 20kN ~ 30kN. It can be seen from Fig. 6 that the variation of the prestress force of the two bottom slab tendons D6 is largely identical, and the trend of the overall change is gradually decreasing in the fluctuation with the reduced value between 20kN and 35kN. The amount of reduction is generally similar to that of T10.
8-25 9-6 9-22 10-10 10-30 11-21 12-13 -- It can be seen from Fig. 7 that the variation of the prestress force of the two bottom slab tendons D2' is basically the same, and the trend of the overall change is gradually decreasing in the fluctuation with the reduced value between 20~35kN.
The prestress force of the top slab tendons T10 and the bottom slab tendons D6 and D2' decreases with time, and the change trend is basically the same for 150 consecutive days with the condition that no any construction work on the bridge deck. The prestress loss of the top slab tendons T10 is about 20~30kN while the prestress loss of the bottom slab tendons D6 and D2' is about 20~35kN. Table 2 gives the total prestress loss at the anchor end in 150 days after closure, meanwhile the theoretical calculations result are given, which were carried out using the Structural analysis software Midas and Doctor Bridge respectively. From Table 2 , we can see that there are some differences in the prestress loss calculated by different structural analysis software. Overall, the result of Midas is slightly larger than that of Doctor Bridge. Except for individual measure points, the average of the measured results is close to the theoretical calculated value.
Comparison of Measured Results and Theoretical Calculations
Conclusion
In this paper, the prestress change during the construction and prestress loss after closure is tested and analyzed.The main results are as follows:
(1) In the process of cantilever construction, the measured stress and the theoretical value of tendons T10 are relatively close to the trend and the value, indicating that the magnetic flux sensor test accuracy is reliable.
(2) After the whole bridge is closed, the prestress value of T10, D6 and D2' decreases with time, and the change trend is basically the same for 150 consecutive days with no any construction work on the bridge deck.
(3) Compared with the theoretical calculation, the average of the measured results is close to the theoretical calculated value, except for the individual measuring points. In addition, there are some differences in the prestress loss calculated by different structural analysis software.
The consecutive 150-day prestress loss test is very rare. The test results show that the prestress loss for 150 days after bridge closure is about 20~ 35kN, which has a high reference value for the similar bridge design and construction.
